New malaria parasites of the subgenus Novyella in African rainforest birds, with remarks on their high prevalence, classification and diagnostics.
Blood samples from 655 passerine birds were collected in rainforests of Ghana and Cameroon and examined both by microscopy and polymerase chain reaction (PCR)-based techniques. The overall prevalence of Plasmodium spp. was 46.6%, as determined by combining the results of both these diagnostic methods. In comparison to PCR-based diagnostics, microscopic examination of blood films was more sensitive in determining simultaneous infection of Plasmodium spp., but both detection methods showed similar trends of prevalence of malaria parasites in the same study sites. Plasmodium (Novyella) lucens n. sp., Plasmodium (Novyella) multivacuolaris n. sp. and Plasmodium (Novyella) parahexamerium n. sp. were found in the olive sunbird Cyanomitra olivacea (Nectariniidae), yellow-whiskered greenbul Andropadus latirostris (Picnonotidae), and white-tailed alethe Alethe diademata (Turdidae), respectively. These parasites are described based on the morphology of their blood stages and a segment of the mitochondrial cytochrome b (cyt b) gene, which can be used for molecular identification and diagnosis of these species. Illustrations of blood stages of new species are given, and phylogenetic analysis identifies DNA lineages closely related to these parasites. Malaria parasites of the subgenus Novyella with small erythrocytic meronts clearly predominate in African passerines. It is probable that the development of such meronts is a characteristic feature of evolution of Plasmodium spp. in African rainforest birds. Subgeneric taxonomy of avian Plasmodium spp. is discussed based on the recent molecular phylogenies of these parasites. It is concluded that a multi-genome phylogeny is needed before revising the current subgeneric classification of Plasmodium. We supported a hypothesis by Hellgren, Krizanauskiene, Valkiūnas, Bensch (J Parasitol 93:889-896, 2007), according to which, haemosporidian species with a genetic differentiation of over 5% in mitochondrial cyt b gene are expected to be morphologically differentiated. This study emphasises the importance of employing both PCR-based and microscopic methods in taxonomic, ecological and evolutionary investigations of avian haemosporidian parasites.